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Abstract: Hepatic stellate cells (IISCs) are the main cell type to produce ECM as well as matrix 
metal loproteinases (MMPs) and tissue inhibitor of metalloproteinases (TIMPs) in the liver, and play 
important roles in regulating the circumstances of ECM in the liver. We focused on MMPs and 
TIMPs expression in stellate cells. In normal IISCs, MMP-1, -2, -3, -9, -10, -13, -14, -15, and -16 and 
TIMP-1, -2 and -3 were detected. In activated HSCs during culture in vitro, expression of MMP-1, 
-3, -9, and -13 were decreased, but MMP-2 and -14 and TIMP-1 and -2 were increased. HSCs in fibrotic 
liver also show the same regulation as in vitro. Nuclear factors SP-1, BTEB 1, and KLF 6 are related 
to the early activation of HSCs. ECM also regulates the expression of MMPs. When HSCs were 
cultured in three-dimensional type I collagen gel, expression of MMP-3, -9, -13, and -14 were markedly 
enhanced, although MMP-2 did not change. Signalling pathway of MMP-9 expression was examined, 
and was clarified that ERK-1, -2 pathway through integrin <?2#i was important for the induction of 
MMP-9. 
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Table 1 MMP family 

RXKR 



MMP 775U- 



I MMP-14 (MT1-MMP) 
J MMP-15 (MT2-MMP) 
I MMP-16 (MT3-MMP) 

MMP-17 (MT4-MMP) 




COL I, II, Hi, FN, VN. PG. pro MMP-9, pro MMP-3. Gelatin 
pro MMP-9 

pro MMP-9, COL I, H, HI, Gelatin, VN, Aggrecan, FN 
Lamlnlrvl 



BT»3S!W«' 



MMP-1 1 (Stromelysln-3 ) Lamlnin, FN, SerpJn. COL IV, Geialin, PG 



MMP-1 
MMP-3 

MMP-8 
MMP-10 
MMP-12 
MMP-13 
MMP-18 
MMP-19 
MMP-20 
MMP-21 



(Collagenase-1) COL I, II, III, VII, VIII, X. Gelatin, PG VN 

(Stromelysin-1) PG LM, Gelatin. COL II, III, IV, V, VII. IX, X, XI, FN, Fibrinogens. Entactin 
Unk protein. SPAFtC. MMP-1 , pro MMP-9, VN, HB-EGF 
COL I, II, III, VII, VIII, X. PG 

, pg, LM. Gelatins, COL II, III, IV. V, VII. IX X FN 

^t^fase) Bastin. Fibrinogen, FN, a1-AT, LM. Entactin. COL-IV Elastase 
Co agenase-3) Aggrecan, COL I, II, III, IV, VII. VIII, IX. X, Gelatin 
(Collagenase-4) COL I 

pro MMP-9 
(Enamelysin) Enamerin 



(Collagenase-2) 
(Stromelysin-2) 



MMP-7 (Matrirysin) 



PG, LM. FN, Gelatin, COL-IV Bastln, Entactin, Tenascin. pro-MMP-2, VN 



MMP-2 (Gelatinase-A) 
MMP-9 (Gelatinase-B) 



nSSmp? > 6POrt ^ Untl1 " OW - and each domein structure is shown. 
Number of MMPs, .ts another name, and substrates are listed. 



oSSm ool: !' in' .v v"\£ ?i X v »' FN-Basdn. pro MMP-13. Lamlnm 5. VN 
neiauns, col I, III, IV. V. VII, IX, X. Bastin, Entactin. PG. VN 



Zftm-T 5Xho^7^»fftL t MMP-3 i> ECM 

7- x ) >r-ffitt{b^ix^^^ < © mmp itmm^-z: 

-tr'J y/of 7 -fcf-^flf)© MMP \Z X ol/o^/f 
WWmztiTrZHkibZixztf, ^fSMMMP, fStt 
M MMP t IZftm&J* TIMP Ci-jTKlt ,uj£ 
T*PJ«?nS 2 >. r> MMP tf>lH#n £JlIh1 -5 TIMP 

i>m± 2 tLT ^*ttf MMP tt#»¥Bp^ tLTliti 
54TIMP-], 2, 3, 4^^ tVs5W£05 

%±E©MMP©ia*tt±KTIMP-l. -2**SS!T2b 
S. ff«fc*H»TttTIMP-l, -2, -3 0fS5a*s«ftSix 

2. jElSfffFSlBfl&trfctt* MMP, TIMP©#gij| 

iE»7y Mf«*»&»(iL3b«ffRjgfawinfi (ffF 
sons, m«s, * •> k * w s ^ MMP c 

5§JS (Fig. la, b) fc, MMP-2, MMP-3, 

MMP-16 B3- CffFffiaHIST, MMP-9 tt * y ^-MM 



T, MMP-13, -14 fiM/jS, ^y/*-«B«iTJ6S*n. 
T^S. — TIMP ©^JMT'fct TIMP- 1 tt±Cff.ffl 
AST, TIMP-2 liSBBS. ?7A--iBf©»fK 
MMP-1 ©MtiglTtt^^^^^, Sffllfla** 
fcf8£3*iTV»S« itz MMP-7 ©fg^fifff 



Sl^Ot^A^^u. OfflFJSLBWEtt, ECM 



MMP t TIMP & ftjg L, fflc *J S ECM iHfifi© 

& MMP-9, -13, -14, TIMP-2 &%'f$. L, * fcffFMfi 
b MMP-15, T1MP-1 *«3SUTiS D, #«OfF«S 
C & 'J fc ^ ft Z'tl(D'{S>'mt)^ JLhtlZ. 

3. >SttfhflTS»fflS{zj5lt5 MMP, TIMP 0)fm<n 

mt 

HE H ^ «HliaO-v^*-r*5 desmin ^ alpha- 
smooth muscle actin (A--SMA) s-ftv*, ©iii.'iwjftiffjiy 



— 376 — 



XP009033149 



MMP-2 



MMP-9 



TIMP-I 



3.1 
3.0 
2.4 

0.9 



MMP-14 



MMP-15 



MMP-16 



4.5 



3.6 



3.5 



TIMP-2 



3.1 



H 



K 



GAPDH $0$. ;?:?5# -i:^?.. 



1.4 



H S K 

Fig. 1. a and b ; MMPa and TIMPs expression in primary cultured 
liver cells. 

H : hepatocyte, S : stellate cell, K : Kupffer cell. 
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Fig. 2. a ; TIMP-1 expression in stellate cells are increased during 
culture after cell separation, b ; SP-1 and NF-*B is increased in 
stellate cells during culture after cell separation. 
The days indicated are after cell separation. CC1 4 9 W ; stellate cells 
separated from Rbrotic liver by chronically CC1 4 treatment. 
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.4. Zymography of culture medium of stellate cells. 

?n stellate cells are cultured in type I collagen-gel, 
eased MMP-9 activity is detected. Further active 
IP-9 at 82 kd and active MMF-2 at 62 kd is detected, 
d is also newly appears. Cond med : conditioning 
Hum containing 2% fetal calf serum. 
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FiK.5. Zymography of culture medium of stellate cells in type I 
collagen pel. 

The cells are treated with anti-aeft iute^rin antibody, genistein, her- 
bimycin A, PD mm), m- SB 20:^)80 for 24 h. 
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Fig. 6. Signalling pathway of MMP-9 which enhanced 
by the interaction with type I collagen. 
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